Abstract
Introduction

33
Improved resource-use efficiencies are pivotal components of a sustainable 34 agriculture that meets human needs and protects natural resources (Spiertz, 2010) . ranges from 0.2 to 1.1 kg N 2 O ha -1 yr -1 according to Ussiri and Lal (2012) .
78
In a CC-maize rotation system, mineral fertilizer application to the cash crop 
93
Only one study has investigated the effect of CCs on N 2 O emissions in Period I was significantly higher in the V plots than in the B and F plots (P<0.001).
348
Dissolved Organic C ranged from 60 to 130 mg C kg soil -1 (Fig. 2e) 
GHG fluxes
356
Nitrous oxide fluxes ranged from -0.06 to 0.22 mg N m -2 d -1 (Fig. 3a) in Period
357
I. The soil acted as a sink for N 2 O at some sampling dates, especially for the F plots.
358
Cumulative fluxes at the end of Period I were significantly greater in CC treatments 359 compared to F (1.6 and 2.6 higher in B and V, respectively) (P<0.05; 
Environmental conditions and WFPS
372
Mean soil temperature ranged from 19.6 (reached in September) to 32.3°C
373
(reached in August) with a mean value of 27.9°C (Fig. 1a) 
Mineral N and DOC
379
Topsoil NH 4 + content increased rapidly after N fertilization (Fig. 2b) Nitrous oxide fluxes ranged from 0.0 to 5.6 mg N m -2 d -1 (Fig. 3b) differences between treatments were observed at the beginning (13-40 days after CCs 429 sowing), and at the end of this period (229 days after CCs sowing) (Fig. 3a) . On these 430 dates, the mild soil temperatures and the relatively high moisture content were more 431 suitable for soil biochemical processes, which may trigger N 2 O emissions (Fig. 1a, b) 432 (Firestone and Davidson, 1989) . Average topsoil NO 3 -was significantly higher in V
433
( Fig. 2b) , which was the treatment that led to the highest N 2 O emissions. Legumes such Table 1 ). Further, a higher proportion of N 2 O emissions 476 was derived from the fertilizer in B-residue than in V-residue plots (Fig. 4) . These 
498
The mineralization of B residues resulted in higher DOC contents for these plots were reached in V and B (225 days after CCs sowing) (Fig. 3a) , CH 4 emissions were (Table 1) . Period II, for the three cover crop treatments (fallow, F, vetch, V, and barley, B).
859
Vertical lines indicate standard errors. "NS" and * denote not significant and significant 860 at P<0.05, respectively.
